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L a k e  L e m o n  w a s  c o n s t r u c t e d  d u r i n g  1 9 5 3  i n  a  h i l l y  
( a v e r a g e  r e l i e f  o f  a b o u t  1 0 0  f e e t ) ,  h e a v i l y  w o o d e d  
d r a i n a g e  b a s i n .  C o n s i d e r a b l e  l a k e s i d e  d e v e l o p m e n t  
h a s  t a k e n  p l a c e  a f t e r  i m p o u n d m e n t ,  a n d  a s  a  r e s u l t  
c o n c e r n  h a s  a r i s e n  a b o u t  t h e  s e d i m e n t a t i o n  r a t e  i n  
t h e  l a k e .  T h i s  s t u d y  w a s  u n d e r t a k e n  t o  d e t e r m i n e  
t h e  s e d i m e n t o l o g i c  c o n d i t i o n s  a n d  t h e  t o t a l  s e d i m e n t  
a c c u m u l a t i o n  i n  t h e  l a k e  a n d  t o  r e l a t e  t h e s e  d e t e r -
m i n a t i o n s  t o  t h e  g e o l o g y  o f  t h e  d r a i n a g e  b a s i n .  
L a k e  L e m o n  i s  o n  t h e  b o u n d a r y  b e t w e e n  M o n r o e  
a n d  B r o w n  C o u n t i e s  a b o u t  9  m i l e s  n o r t h e a s t  o f  B l o o m -
i n g t o n  ( f i g .  1 ) .  T h e  l a k e  i s  u s e d  p r e s e n t l y  f o r  f l o o d  
c o n t r o l ,  l o w - f l o w  a u g m e n t a t i o n ,  a n d  r e c r e a t i o n .  I t  
w a s  u s e d  f o r  w a t e r  s u p p l y  a n d  i s  b e i n g  c o n s i d e r e d  a s  
a  f u t u r e  a u x i l i a r y  a n d  e m e r g e n c y  s u p p l y  f o r  B l o o m -
i n g t o n .  
T h e  r e s e r v o i r  h a s  a  s u r f a c e  a r e a  o f  1 , 4 4 0  a c r e s  a t  
t h e  s p i l l w a y  ( c r e s t )  e l e v a t i o n  o f  6 3 0  f e e t  a b o v e  s e a  
l e v e l .  T h e  o r i g i n a l  l a k e  v o l u m e  a t  t h a t  l e v e l ,  a s  c o m -
p u t e d  b y  t h e  U . S .  G e o l o g i c a l  S u r v e y  a n d  v e r i f i e d  b y  
t h i s  s t u d y ,  w a s  1 4 , 4 0 0  a c r e - f e e t .  B e c a u s e  o f  t h e  s i l  t a -
t i o n  d u r i n g  t h e  p a s t  2 0  y e a r s ,  t h e  p r e s e n t  l a k e  v o l u m e  
c o r r e s p o n d i n g  t o  t h e  6 3 0 - f o o t  p o o l  i s  1 3 , 9 2 0  a c r e - f e e t ,  
w h i c h  r e p r e s e n t s  a n  a p p r o x i m a t e  3 * - p e r c e n t  d e c r e a s e  
i n  r e s e r v o i r  v o l u m e .  
T h e  a v e r a g e  a n n u a l  p r e c i p i t a t i o n  o f  a b o u t  4 3  i n c h e s  
i n  t h e  a r e a  e x c e e d s  t h e  a n n u a l  e v a p o r a t i o n  r a t e  b y  a  
s m a l l  m a r g i n .  R a i n f a l l  w a s  w e l l  b e l o w  a v e r a g e  f o r  t h e  
3 - m o n t h  p e r i o d  o f  A u g u s t  t h r o u g h  O c t o b e r  1 9 7 3 .  T h e  
t o t a l  p r e c i p i t a t i o n  f o r  t h e  p e r i o d ,  5 . 4 0  i n c h e s ,  w a s  
4 . 4 6  i n c h e s  b e l o w  t h e  n o r m a l  a v e r a g e .  T h e  l a k e  l e v e l ,  
h o w e v e r ,  w h i c h  i s  c o n t r o l l e d  b y  a  s p i l l w a y  a n d  a  4 2 -
i n c h - d i a m e t e r  o u t f l o w  g a t e ,  w a s  r e l a t i v e l y  h i g h  d u r i n g  
t h e  s t u d y  b e c a u s e  o f  a n  u n u s u a l l y  w e \ t  s p r i n g  a n d  e a r l y  
s u m m e r  s e a s o n  w h i c h  h a d  m a i n t a i n e d  t h e  l a k e  a t  s p i l l -
w a y  l e v e l  u n t i l  t h e  e n d  o f  J u l y .  L a k e  l e v e l  w a s  6 2 8 . 6  
f e e t  a b o v e  m e a n  s e a  l e v e l  a t  t h e  b e g i n n i n g  o f  t h e  s t u d y  
a n d  6 2 8 . 2  f e e t  a t  t h e  c o m p l e t i o n .  L a k e  L e m o n  i s  r e -
c h a r g e d  p r i m a r i l y  b y  B e a n b l o s s o m  C r e e k ,  w h i c h  d r a i n s  
t h e  , m a j o r  p a r t  o f  t h e  7 0 . 2 - s q u a r e - m i l e  w a t e r s h e d  o f  t h e  
l a k e .  S u p p l e m e n t a r y  r e c h a r g e  i s  r e c e i v e d  d i r e c t l y  f r o m  
t h e  i m m e d i a t e l y  s u r r o u n d i n g  f o r e s t e d  r i d g e s .  
C o m p r e h e n s i v e  t r e a t m e n t  o f  t h e  e x t r e m e l y  c o m p l e x  
e r o s i o n - s e d i m e n t a t i o n  c y c l e  i s  b e y o n d  t h e  s c o p e  o f  t h i s  
s t u d y .  S o m e  o f  t h e  m o r e  i m p o r t a n t  f a c t o r s  a f f e c t i n g  
t h i s  c y c l e ,  h o w e v e r ,  s h o u l d  b e  m e n t i o n e d .  T h e  r a t e  o f  
e r o s i o n ,  a n d  t h e r e f o r e  t h e  l a k e  s e d i m e n t a t i o n  r a t e  w i t h -
i n  a  g i v e n  d r a i n a g e  b a s i n ,  a r e  d e t e r m i n e d  b y  v a r i o u s  
f a c t o r s .  T h e  m o r e  i m p o r t a n t  o f  t h e s e  a r e :  t h e  n a t u r e  
o f  t h e  g e o l o g i c  m a t e r i a l s  ( f i g .  2 ) ,  t o p o g r a p h y ,  p r e c i p i -
t a t i o n  ( i n t e n s i t y  a n d  d u r a t i o n ) ,  c l i m a t e ,  v e g e t a t i v e  c o v e r ,  
a n d  d e g r e e  a n d  t y p e  o f  h u m a n - r e l a t e d  d e v e l o p m e n t .  
I n t e r r e l a t e d  f a c t o r s  a f f e c t i n g  l a k e  s e d i m e n t a t i o n  r a t e s  
a r e :  f l o w  v e l o c i t y  w i t h i n  t h e  l a k e ,  w a t e r  d e p t h ,  t u r b u -
l e n c e ,  w a v e  a c t i o n ,  f l o w  t h r o u g h  t i m e ,  a n d  w a t e r  
t e m p e r a t u r e .  
T h e  s e d i m e n t s  d e p o s i t e d  i n  L a k e  L e m o n  a r e  d e r i v e d  
f r o m  v a r i o u s  s o u r c e s .  T h e  u n c o n s o l i d a t e d  s u r f i c i a l  
m a t e r i a l s  t h a t  s u p p l y  s e d i m e n t  a r e  r e s i d u a l  s o i l  d e r i v e d  
f r o m  w e a t h e r e d  b e d r o c k  o f  t h e  B o r d e n  G r o u p  ( M i s s i s -
s i p p i a n ) ,  l o e s s - d e r i v e d  s i l t s ,  a n d  s o m e  c l a y e y  s i l t s  d e r i v e d  
f r o m  I l l i n o i a n  g l a c i a l  t i l l  i n  t h e  B e a n b l o s s o m  d r a i n a g e  
b a s i n .  T h e  w i d e  v a r i a t i o n  i n  s o i l  t y p e s  w i t h i n  t h e  L a k e  
L e m o n  d r a i n a g e  c o m p l e x  i s  a  d i r e c t  r e f l e c t i o n  o f  t h e  
d i f f e r e n t  t y p e s  o f  p a r e n t  m a t e r i a l s .  O w i n g  t o  t h e  t e x t u r e  
o f  t h e s e  v a r i e d  s o i l  s o u r c e s ,  t h e  m o s t  c o m m o n  s i z e  f r a c t i o n  
o f  m a t e r i a l  d e l i v e r e d  t o  t h e  l a k e  i s  s i l t .  S t r e a m s  t r i b u t a r y  
t o  B e a n b l o s s o m  C r e e k  h a v e  d o w n c u t  i n t o  t h e  m a t e r i a l s  
o v e r  w h i c h  t h e y  f l o w  a n d  c o n s e q u e n t l y  f l o w  p r i m a r i l y  
o n  t h e i r  o w n  b e d l o a d  o r  o n  b e d r o c k .  I n  u p l a n d  a r e a s ,  
w h e r e  t h e s e  f e e d e r  s t r e a m s  o r i g i n a t e ,  t h e y  m a y  f l o w  o v e r  
l o e s s ,  t i l l ,  a n d  r e s i d u a l  s o i l  a s  m e n t i o n e d  a b o v e .  T h e  r a t e  
o f  e r o s i o n  w i t h i n  t h e  w a t e r s h e d  h a s  a v e r a g e d  a b o u t  4 0 0  
t o n s  p e r  s q u a r e  m i l e  p e r  y e a r  d u r i n g  t h e  2 0 - y e a r  l i f e  o f  
t h e  l a k e .  
T h e  m a j o r  p a r t  o f  s e d i m e n t  l o a d  i n  t h e  l a k e  a n d  i n  
B e a n b l o s s o m  C r e e k  i s  d e r i v e d  b y  s h e e t  e r o s i o n  i n  l a t e  
f a l l  o r  e a r l y  s p r i n g  w h e n  v e g e t a t i v e  c o v e r  i s  a t  a  m i n i m u m  
a n d  t h e  g r o u n d  i s  n o t  f r o z e n .  W i n t e r  r a i n s  i m m e d i a t e l y  
f o l l o w i n g  t h a w s  a l s o  p r o d u c e  m a r k e d  e r o s i o n  a n d  c o n -
s e q u e n t  l a k e  s e d i m e n t a t i o n .  H e a v y  r a i n s  q u i c k l y  s t r i p  
l a r g e  v o l u m e s  o f  s o i l  m a t e r i a l s  f r o m  u n p r o t e c t e d  s l o p e s ,  
c a r r y i n g  t h e s e  s e d i m e n t s  i n  s u s p e n s i o n  b y  t r i b u t a r i e s  a n d  
o p e n  s h e e t  w a s h  t o  t h e  B e a n b l o s s o m  v a l l e y  a n d  f i n a l l y  t o  
t h e  l a k e .  A  s t u d y  o f  B i g  R a c c o o n  C r e e k  n e a r  F i n c a s t l e ,  
I n d .  ( J o h n s o n ,  1 9 7 1 ,  p .  9 ) ,  s h o w e d  t h a t  a b o u t  9 0  p e r c e n t  
o f  t h e ·  t o t a l  a n n u a l  s u s p e n d e d  s e d i m e n t  d i s c h a r g e  w a s  
t r a n s p o r t e d  d u r i n g  1 0  p e r c e n t  o f  t h e  t i m e  ( 3 6  d a y s ) .  
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2 SEDIMENTATION IN LAKE LEMON, MONROE COUNTY, INDIANA 
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Figure 1. Map showing the location of Lake Lemon with respect to Monroe and Brown Counties. 
The lake appears to be quite turbid even during con-
ditions that are ideal for settling of suspended solids. 
The water is tealike in appearance, with strictly limited 
light transmittal and visibility. This situation leads the 
casual observer to believe that the lake may be filling 
rapidly with sediment or that the sediment is being 
carried directly through the lake and into Beanblossom 
Creek below the dam. Neither was found to be the case, 
however. 
Sampling Techniques 
Eight north-south oriented sample lines (fig. 3) were 
surveyed in and along the length of the lake to provide 
a base for a sampling grid. Markers delineating these 
range lines were placed on the north and south shores 
of the lake. One hundred and twelve samples were taken 
at regular intervals ranging from 50 to 400 feet along 
the range lines by use of a fixed-axis and triangulation 
surveying technique. The distance between sample 
stations depended on the variability of sediment thick-
ness. An additional 13 samples were taken at random 
from the east end of the lake (fig. 2) to bring the total 
number of samples to 125. 
The bottom samples were taken with a 1 ~-inch­
diameter piston core sampler that was pushed manually 
into the bottom sediments. A 24-foot flat-bottom 
inboard motor boat provided a stable but mobile work 
platform. Each core sample was immediately examined 
to ascertain the thickness and texture of sediment that 
had accumulated since the lake was impounded. The 
samples were then labeled and packaged for further 
analysis in the Indiana Geological Survey laboratories. 
Lake bottom topography was determined with a 
recording fathometer calibrated to within plus or minus 
0.5-foot accuracy. To insure the kind of detail needed 
to proflle the lake bottom, four additional range lines 
(fig. 3, A-D) were added to those used in the sediment-
sampling phase of the study. Surface and near-bottom 
water samples were taken at strategic locations within 
the lake to determine suspended sediment load in the 
lake under conditions prevailing during the bottom-
sampling study. 
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G r a y ,  1 9 6 1 .  
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Figure 3. Map of Lake Lemon showing the location of eight range lines used in collecting samples and of random sample points at the east end of the lake. 
Letters A through D indicate additional range lines used in water depth survey. Circles indicate water sample sites. Base detail from U.S. Geological Survey 
maps, ?~-minute series, of the Unionville, Belmont, Hindustan, and Morgantown Quadrangles. 
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L A K E  V O L U M E  A N D  W A T E R  C A P A C I T Y  C O M P U T A T I O N S  
L a b o r a t o r y  a n a l y s e s  w e r e  m a d e  o f  t h e  1 2 5  s a m p l e s  
t o  d e t e r m i n e  t e x t u r e ,  c a r b o n a t e  c o n t e n t ,  b u l k  d e n s i t y ,  
o r g a n i c  c l a y  c o n t e n t ,  a n d  c l a y  m i n e r a l  c o m p o s i t i o n .  
F o r  t h i s  r e p o r t ,  o n l y  t h e  b u l k  d e n s i t y  a n d  t e x t u r e  h a v e  
b e e n  t a b u l a t e d  a n d  a r e  d i s c u s s e d .  
W a t e r s h e d  H y d r o l o g y  
L a k e  L e m o n ,  a n  a r t i f i c i a l  l a k e  f e d  b y  s u r f a c e  w a t e r ,  i s  
m a i n t a i n e d  b y  r u n o f f  f r o m  p r e c i p i t a t i o n  w i t h i n  i t s  
7 0 . 2 - s q u a r e - m i l e  w a t e r s h e d .  T h e  l o c a l  c l i m a t e  i s  s u c h  
t h a t  a v e r a g e  a n n u a l  p r e c i p i t a t i o n  e x c e e d s  e v a p o r a t i o n  
o n  a  y e a r l y  b a s i s .  T h e r e f o r e ,  i n  a  y e a r  w i t h  n o r m a l  
p r e c i p i t a t i o n ,  t h e  l a k e  l e v e l  i s  r e a d i l y  m a i n t a i n e d  r e a s o n -
a b l y  n e a r  s p i l l w a y  e l e v a t i o n ,  e v e n  t h o u g h  a  c o n s t a n t  
r e l e a s e  r a t e  i s  m a i n t a i n e d  t h r o u g h  t h e  4 2 - i n c h - d i a m e t e r  
o u t f l o w  g a t e  a t  t h e  d a m .  
T h e  e r o s i o n ,  t r a n s p o r t ,  a n d  s e d i m e n t a t i o n  p r o c e s s e s  
e v a l u a t e d  i n  t h i s  r e p o r t  a r e  d i r e c t l y  c o n t r o l l e d  b y  t h e  
h y d r o l o g i c  c y c l e  ( p r e c i p i t a t i o n ,  i n f i l t r a t i o n  a n d  s u r f a c e  
r u n o f f ,  g r o u n d - w a t e r  f l o w ,  c o l l e c t i o n ,  e v a p o r a t i o n  a n d  
t r a n s p i r a t i o n ,  a n d  f i n a l l y  c o n d e n s a t i o n ) .  T h e r e  i s  m i n i -
m a l  i n f i l t r a t i o n  a n d  g r o u n d - w a t e r  f l o w  i n  t h e  w a t e r s h e d ,  
s o  t h a t  o n l y  s u r f a c e  f l o w  n e e d s  t o  b e  c o n s i d e r e d  h e r e .  
T h e  e r o s i o n - s e d i m e n t a t i o n  p r o c e s s ,  w h i c h  r e s u l t s  
f r o m  s u r f a c e  f l o w ,  i s  i n i t i a t e d  w i t h  t h e  p r e c i p i t a t i o n  
p h a s e .  I t  i s  i n  t h i s  s t a g e  t h a t  t h e  w a t e r ,  i n  t h e  f o r m  o f  
d r o p l e t s ,  h a s  i t s  g r e a t e s t  a m o u n t  o f  e n e r g y .  T h e  w a t e r  
d r o p l e t s  d i s t u r b  t h e  s u r f a c e  s o i l s ,  p a r t i c u l a r l y  u n p r o t e c t e d  
s o i l s ,  t h u s  p r o d u c i n g  s h e e t  e r o s i o n .  T h e  e r o d e d  m a t e r i a l  
i s  c a r r i e d  i n  s h e e t  a n d  r i v u l e t  f l o w  i n t o  g u l l i e s  a n d  s t r e a m s ,  
w h e r e  s o m e  b a n k  e r o s i o n  m a y  t a k e  p l a c e .  B e a n b l o s s o m  
C r e e k  i s  t h e  p r i m a r y  c o l l e c t i o n  a n d  t r a n s p o r t a t i o n  r o u t e  
f o r  t h e  e r o d e d  m a t e r i a l  ( s u s p e n d e d  s e d i m e n t )  o n  i t s  
j o u r n e y  t o  L a k e  L e m o n .  A b o u t  f i v e - s i x t h s  o f  t h e  w a t e r -
s h e d  i s  d r a i n e d  b y  B e a n b l o s s o m  C r e e k ,  a n d  t h e  r e s t  i s  
d r a i n e d  d i r e c t l y  i n t o  t h e  l a k e .  T h e  w a t e r  c o n f m e d  b y  
t h e  B e a n b l o s s o m  s t r e a m  c h a n n e l  m a i n t a i n s  a  h i g h - e n e r g y  
s t a t e ,  t h u s  a l l o w i n g  i t  t o  c a r r y  i t s  l o a d  o f  s u s p e n d e d  
s e d i m e n t  u n t i l  i t  r e a c h e s  t h e  l a k e .  O n  r e a c h i n g  t h e  l a k e  
t h e  c h a n n e l  f l o w  a b r u p t l y  c h a n g e s  t o  a  b r o a d ,  m u c h  
s l o w e r  a r e a  f l o w  a n d  l o s e s  m o s t  o f  i t s  e n e r g y .  I t  i s  i n  
t h i s  u p p e r  a r e a  o f  t h e  l a k e  t h a t  t h e  h e a v i e r ,  c o a r s e  m a t e -
r i a l  s e t t l e s  o u t  o f  s u s p e n s i o n  a n d  t h e  g r e a t e s t  a m o u n t  o f  
f i l l i n g  t a k e s  p l a c e .  T h e  f m e r  c l a y s  t h a t  s e t t l e  m o r e  s l o w l y  
a r e  c a r r i e d  f a r t h e r  i n t o  t h e  l a k e .  
I t  i s  a p p a r e n t  f r o m  t h e  s e d i m e n t  d i s t r i b u t i o n  p a t t e r n  
i n  t h e  l a k e ,  h o w e v e r ,  t h a t  n o t  a l l  t h e  e n e r g y  i s  l o s t  a s  
t h e  c r e e k  e n t e r s  t h e  l a k e .  A  s m a l l  p a r t  o f  t h e  f l o w  i s  
l i k e l y  v e c t o r e d  i n t o  t h e  o l d  c h a n n e l  a n d  o t h e r  s u b s i d i a r y  
t r o u g h s  a s  s h o w n  i n  t h e  w a t e r  d e p t h  m a p  ( f i g .  4 ) .  T h i s  
i n - l a k e  f l o w  c o u l d  e x p l a i n  t h e  h i g h  s e d i m e n t  c o n c e n -
t r a t i o n s  i n  t h e  t r o u g h s  a t  t h e  e a s t  e n d  o f  t h e  l a k e .  T h e  
s u b s i d i a r y  t r o u g h s  a r e  d e p i c t e d  o n  t h e  w a t e r  d e p t h  c o n -
5  
t o u r  m a p  b y  t h e  f l o w - l i n e  a r r o w s .  T h e  c h a n n e l s  c a n  
a l s o  b e  s e e n  o n  t h e  p r o f i l e  m a p s  d i s c u s s e d  i n  t h e  f o l l o w -
i n g  s e c t i o n .  A d d i t i o n a l  e x p l a n a t i o n  o f  t h e  s e d i m e n t  
d i s t r i b u t i o n  i n  t h e s e  c h a n n e l s  a n d  i n  t h e  l a k e  i n  g e n e r a l  
i s  p r o v i d e d  i n  t h e  s e c t i o n  o n  s e d i m e n t a t i o n  i n  t h i s  
r e p o r t .  
B e a n b l o s s o m  C r e e k  d r a i n s  a b o u t  f i v e - s i x t h s  o f  t h i s  
p h y s i o g r a p h i c a l l y  a n d  v e g e t a t i v e l y  u n i f o r m  w a t e r s h e d  
a n d  i s ,  a s  i n d i c a t e d  b y  t h e  s e d i m e n t  d i s t r i b u t i o n  p a t t e r n ,  
t h e  t r a n s p o r t  m e d i u m  f o r  m o s t  o f  t h e  s e d i m e n t  t h a t  
e n t e r s  t h e  l a k e .  T h e  r e s t  o f  t h e  s e d i m e n t  i s  s u p p l i e d  
f r o m  t h e  r i d g e s  a n d  v a l l e y s  d i r e c t l y  s u r r o u n d i n g  t h e  
l a k e .  
L a k e  V o l u m e  a n d  W a t e r  C a p a c i t y  C o m p u t a t i o n s  
A f t e r  c o l l e c t i o n  o f  t h e  f i e l d  d a t a ,  t h e  o r i g i n a l  c r o s s -
s e c t i o n a l  a r e a s  o f  t h e  r e s e r v o i r  a n d  t h e  c r o s s - s e c t i o n a l  
a r e a  o f  s e d i m e n t  a t  e a c h  r a n g e  l i n e  w e r e  d e t e r m i n e d  
f o r  u s e  i n  c o m p u t i n g  p r e s e n t  c a p a c i t y  a n d  s e d i m e n t  
v o l u m e .  T h e  p r o c e s s  i n v o l v e d  a  c o m b i n a t i o n  o f  a r i t h -
m e t i c  c o m p u t a t i o n  a n d  p l a n i m e t r i c  t e c h n i q u e s .  
T h e  c o m p u t a t i o n  m e t h o d  ( S o i l  C o n s e r v a t i o n  S e r v i c e ,  
1 9 6 8 )  i s  b a s e d  o n  t h e  d e t e r m i n a t i o n  o f  i n d i v i d u a l  t r a p e -
z o i d a l  a r e a s  w h i c h  a r e  i n c r e m e n t s  o f  t h e  t o t a l  c r o s s -
s e c t i o n a l  a r e a  o f  e a c h  r a n g e  l i n e .  S i n c e  s a m p l e  p o i n t s  
w e r e  u n e v e n l y  s p a c e d ,  t h e  f o l l o w i n g  e q u a t i o n  w a s  u s e d :  
D  
E 1 , 2 = 2 ( d 1  + d 2 )  
W h e r e :  E  1  =  a r e a  o f  t r a p e z o i d  i n  s q u a r e  f e e t  ( c r o s s -
s e c t i o n a l  a r e a  o f l a k e ) ,  
E  2  =  a r e a  o f  t r a p e z o i d  i n  s q u a r e  f e e t  ( c r o s s -
s e c t i o n a l  a r e a  o f  s e d i m e n t ) ,  
D  =  d i s t a n c e  b e t w e e n  s o u n d i n g s  i n  f e e t ,  
d 1  = d e p t h  b e l o w  r e s e r v o i r  c r e s t  a t  f i r s t  s a m p l e  
p o i n t  i n  f e e t  o r  ( t h i c k n e s s  o f  s e d i m e n t  a t  
f i r s t  s a m p l e  p o i n t  i n  f e e t ) ,  a n d  
d 2  =  d e p t h  b e l o w  r e s e r v o i r  c r e s t  a t  s e c o n d  
s a m p l e  p o i n t  i n  f e e t  o r  ( t h i c k n e s s  o f  s e d i -
m e n t  a t  s e c o n d  s a m p l e  p o i n t  i n  f e e t ) .  
T h e  s u m m a t i o n  o f  t h e  t r a p e z o i d a l  a r e a s  g i v e s  t h e  
o r i g i n a l  t o t a l  c r o s s - s e c t i o n a l  a r e a  o f  t h e  l a k e  a n d  t h e  
t o t a l  c r o s s - s e c t i o n a l  a r e a  o f  s e d i m e n t .  A b o v e - c r e s t  
s e d i m e n t s  w e r e  n o t  c o n s i d e r e d  i n  t h i s  s t u d y  b e c a u s e  
t h e y  a r e  m i n i m a l  a n d  d o  n o t  d i r e c t l y  a f f e c t  r e s e r v o i r  
c a p a c i t y .  
B e c a u s e  t h e  o r i g i n a l  v o l u m e  o f  t h e  l a k e  h a s  b e e n  
c o m p u t e d  b y  t h e  U . S .  G e o l o g i c a l  S u r v e y ,  t h e  a v e r a g e  
p e r c e n t a g e  o f  c h a n g e  i n  a r e a  w i t h i n  t h e  r a n g e  l i n e s  c a n  
b e  i n t e r p o l a t e d  t o  g i v e  t h e  o v e r a l l  p e r c e n t a g e  o f  r e d u c -
t i o n  i n  l a k e  v o l u m e .  T h e  t o t a l  v o l u m e  a l s o  w a s  d e t e r -
m i n e d ,  h o w e v e r ,  b y  t h e  f o l l o w i n g  m e t h o d  ( S o i l  C o n -
s e r v a t i o n  S e r v i c e ,  1 9 6 8 ) :  
N 
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Figure 4. Map of Lake Lemon showing water depth. 
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S E D I M E N T A T I O N  
T h e  o r i g i n a l  w a t e r  c a p a c i t y  a n d  c u r r e n t  t o t a l  s e d i -
m e n t  v o l u m e  w e r e  d e t e r m i n e d  b y  e s t a b l i s h i n g  t h e  w a t e r  
s u r f a c e  a r e a  a n d  t h e  q u a d r i l a t e r a l  a r e a  f o r  e a c h  s e g m e n t .  
A  s e g m e n t  i s  b o u n d e d  b y  t w o  c o n s e c u t i v e  r a n g e  l i n e s  
a n d  t h e  t w o  c o n n e c t i n g  s h o r e  l i n e s  a t  p o o l  o r  c r e s t  
e l e v a t i o n .  T h e  w a t e r  s u r f a c e  a r e a  f o r  e a c h  s e g m e n t  
w a s  d e t e r m i n e d  b y  p l a n i m e t e r i n g ,  b u t  t h e  q u a d r i l a t e r a l  
a r e a s  w e r e  d e t e r m i n e d  b y  c o m p u t a t i o n .  
T h e  o r i g i n a l  c a p a c i t y  a n d  s e d i m e n t  v o l u m e  w e r e  
d e t e r m i n e d  b y  t h e  D o b s o n  p r i s m o i d a l  f o r m u l a :  
A I  ( E I  +  E 2 )  A  ( E I  +  E 2 )  
V  =  3  W I  +  W 2  +  3  W I  +  w
2  
,  i n  w h i c h  
V  =  t o t a l  o r i g i n a l  r e s e r v o i r  c a p a c i t y  o r  s e d i m e n t  v o l -
u m e  i n  a c r e - f e e t ,  
A  =  p l a n i m e t e r e d  a r e a  o f  e a c h  s e g m e n t ,  
A I  =  c o m p u t e d  q u a d r i l a t e r a l  a r e a  o f  e a c h  s e g m e n t ,  
E  =  c r o s s - s e c t i o n a l  a r e a  o f  w a t e r  a n d  s e d i m e n t  a l o n g  
r a n g e  i n  s q u a r e  f e e t ,  a n d  
W  =  l e n g t h  o f  b o u n d i n g  r a n g e  a t  c r e s t  e l e v a t i o n .  
N e x t  t o  t h e  d a m  t h e  o r i g i n a l  c a p a c i t y  a n d  s e d i m e n t  
v o l u m e  b e t w e e n  t h e  d a m  a n d  f i r s t  r a n g e  l i n e  w e r e  c o m -
p u t e d  b y  t h e  f o r m u l a :  
V = A  (~)- V
0
,  i n  w h i c h  
V
0  
= v o l u m e  d i s p l a c e d  b y  t h e  u p s t r e a m  f a c e  o f  t h e  d a m .  
T h e  s u m m a t i o n  o f  t h e  s e g m e n t  v o l u m e s  p l u s  t h e  d a m  
s e g m e n t  v o l u m e  p r o d u c e d  t h e  t o t a l  o r i g i n a l  v o l u m e  f o r  
t h e  l a k e  o f  a b o u t  I 4 , 4 0 0  a c r e - f e e t .  T h e  t o t a l  p r e s e n t  
s e d i m e n t  v o l u m e  i s  a b o u t  5 0 0  a c r e - f e e t .  
S e d i m e n t a t i o n  
S O U R C E S  O F  S E D I M E N T  
A s  d i s c u s s e d  e a r l i e r ,  t h e  t h r e e  m a j o r  s o u r c e s  o f  s e d i -
7  
C r e e k  a n d  L a k e  L e m o n  d i r e c t l y .  M o r e  s p e c i f i c a l l y ,  
t h e s e  w e a t h e r e d  b e d r o c k  s e d i m e n t s  w e r e  d e r i v e d  f r o m  
t h e  B o r d e n  G r o u p ,  w h i c h  u n d e r l i e s  a l l  t h e  t i l l  a n d  
l o e s s  d e p o s i t s  i n  t h e  a r e a  a n d  w h i c h  i s  e x p o s e d  i n  m a n y  
a r e a s  t h r o u g h o u t  t h e  d r a i n a g e  c o m p l e x .  
T h u s  t h e  m o s t  c o m m o n  s i z e  f r a c t i o n  a v a i l a b l e  f o r  
t r a n s p o r t  b y  r u n n i n g  w a t e r  i s  s i l t .  B e c a u s e  n e a r l y  a l l  
t h e  s i l t  i n  t h i s  a r e a  i s  e r o d e d  f r o m  s o i l s  o f  o n e  v a r i e t y  
o r  a n o t h e r ,  s o i l  m a p s  s e r v e  w e l l  t o  d e l i n e a t e  t h e  s o u r c e  
a r e a s  f o r  t h e s e  m a t e r i a l s .  T h e  S o i l  C o n s e r v a t i o n  S e r v i c e  
( R o g e r s  a n d  o t h e r s ,  I 9 4 6 )  h a s  m a p p e d  a  w i d e  v a r i e t y  
o f  s i l t - l o a m  s o i l s ,  t h e  m o s t  c o m m o n  o f  w h i c h  i n c l u d e  
C i n c i n n a t i ,  M u s k i n g u m ,  W e l l s t o n ,  a n d  Z a n e s v i l l e  s i l t  
l o a m s .  
( T h e  H u n t i n g t o n  f i n e  s a n d y  l o a m  i s  t h e  m a j o r  s a n d -
b e a r i n g  s o i l  i n  t h e  a r e a  f o r m i n g  a t o p  a l l u v i a l  d e p o s i t s  
o n  t h e  B e a n b l o s s o m  f l o o d  p l a i n  a n d  p r e s e n t l y  u n d e r l i e s  
a  p a r t  o f  t h e  w e s t e r n  o n e - t h i r d  o f  L a k e  L e m o n .  W e  
b e l i e v e  t h a t  t h e  H u n t i n g t o n  m a y  b e  t h e  s o u r c e  o f  t h e  
s a n d  d e p o s i t s  o b s e r v e d  d u r i n g  t h e  s u r v e y . )  
S E D I M E N T  A C C U M U L A T I O N  A N D  D I S T R I B U T I O N  
T h e  c r o s s  s e c t i o n s  ( f i g s .  5 - I 2 )  b e l o w  a r e  d i a g r a m m a t i c  
i l l u s t r a t i o n s  o f  t h e  d a t a  g a t h e r e d  a l o n g  t h e  e i g h t  r a n g e  
l i n e s  d i s c u s s e d  i n  t h e  i n t r o d u c t i o n .  
D e p r e s s i o n s  o n  t h e  l a k e  b o t t o m  t o p o g r a p h y  a r e  t h e  
m o s t  c o m m o n  s i t e s  o f  s e d i m e n t  t h i c k e n i n g .  T h i s  i s  
a n t i c i p a t e d  b e c a u s e  w a v e - i n d u c e d  c u r r e n t  a c t i v i t y  i s  
F e e t  
0  
N o r t h  
2 0 0 0 '  
S o u t h  
m e n t s  a v a i l a b l e  f o r  d e p o s i t i o n  i n  L a k e  L e m o n  a r e  t i l l ,  5  
l o e s s ,  a n d  b e d r o c k  r e s i d u u m .  T h e  t i l l ,  o f  I l l i n o i a n  g l a -
c i a l  o r i g i n ,  i s  a  p a t c h y  d e p o s i t  r a n g i n g  f r o m  a  f e w  i n c h e s  
t o  m o r e  t h a n  I  0  f e e t  i n  t h i c k n e s s .  I t  i s  d i s t r i b u t e d  1 0  
n o r t h e a s t  o f  t h e  l a k e  i n  a  b r o a d  a r e a  t h a t  i n c l u d e s  m u c h  
o f  t h e  u p p e r  B e a n b l o s s o m  C r e e k  d r a i n a g e  b a s i n .  T h i s  
g l a c i a l  d e p o s i t  p r o b a b l y  c o n t r i b u t e s  m o s t  o f  t h e  c l a y -
s i z e  f r a c t i o n  c a r r i e d  i n  s u s p e n s i o n  b y  B e a n b l o s s o m  
C r e e k .  L o e s s  d e p o s i t s ,  w h i c h  c o n s i s t  p r i m a r i l y  o f  s i l t -
s i z e  s e d i m e n t s ,  a r e  c o m m o n  t h r o u g h o u t  b o t h  M o n r o e  
a n d  B r o w n  C o u n t i e s ,  a n d  t h e y  r a n g e  i n  t h i c k n e s s  f r o m  
o n l y  a  f e w  i n c h e s  t o  a s  m u c h  a s  I 5  f e e t .  T h e  a v e r a g e  
t h i c k n e s s  o f l o e s s ,  h o w e v e r ,  i s  g e n e r a l l y  b e t w e e n  I  a n d  
3  f e e t .  T h i s  l o e s s ,  w h i c h  i s  a b u n d a n t  o n  t h e  u p l a n d s  
w i t h i n  a n d  a d j a c e n t  t o  t h e  L a k e  L e m a n - B e a n b l o s s o m  
C r e e k  d r a i n a g e  a r e a ,  f o r m s  a  r e a d y  s o u r c e  o f  s i l t  t h a t  
i s  d e p o s i t e d  i n  L a k e  L e m o n .  S o m e  c l a y  a l s o  c o m e s  t o  
t h e  s y s t e m  f r o m  t h e  B - h o r i z o n  o f  t h e  l o e s s  s o i l s .  A n d  
w e a t h e r e d  s i l t s t o n e s  o f  t h e  B o r d e n  G r o u p  p r o v i d e  
a b u n d a n t  s i l t - s i z e  s e d i m e n t s  t o  b o t h  B e a n b l o s s o m  
1 5  
2 0  
T o t a l  a r e a  o f  s e d i m e n t  i s  
1 .  7  p e r c e n t  o f  o r i g i n a l  c r o s s -
2 5  - 1  s e c t i o n a l  a r e a .  
V e r t i c a l  e x a g g e r a t i o n  i s  8 5 : 1  
3 0  
F i g u r e  5 .  C r o s s  s e c t i o n  s h o w i n g  l a k e  b o t t o m  c o n -
f i g u r a t i o n  a n d  s e d i m e n t  t h i c k n e s s  f o r  r a n g e  l i n e  1 .  
L i n e  t h i c k n e s s  i s  i n d i c a t i v e  o f  s e d i m e n t  t h i c k n e s s  
a t  t h e  s c a l e  s h o w n .  
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SEDIMENTATION IN LAKE LEMON, MONROE COUNTY, INDIANA 
North 4600' 
Total area of sediment is 2.1 percent 
of original cross-sectional area. 
Vertical exaggeration is 85 : 1 
Figure 6. Cross section showing lake bottom configuration and sediment thickness for range line 2. 
North 2550' 
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Total area of sediment is 3.0 percent 
of original cross -sectional area. 
Vertical exaggeration is 85 : 1 
South 
Figure 7. Cross section showing lake bottom configuration and 
sediment thickness for range line 3. 
South 
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N o r t h  
4 2 0 0 '  
T o t o l · o r e o  o f  s e d i m e n t  i s  2 . 0  p e r c e n t  
o f  o r i g i n a l  c r o s s - s e c t i o n a l  a r e a .  
V e r t i c a l  e x a g g e r a t i o n  i s  8 5 : 1  
S o u t h  
F i g u r e  8 .  C r o s s  s e c t i o n  s h o w i n g  l a k e  b o t t o m  c o n f i g u r a t i o n  a n d  s e d i m e n t  t h i c k n e s s  f o r  r a n g e  l i n e  4 .  
5  
1 0  
1 5  
2 0  
2 5  
3 0  
N o r t h  
4 4 0 0 '  
T o t a l  a r e a  o f  s e d i m e n t  i s  2 . 5  p e r c e n t  
o f  o r i g i n a l  c r o s s - s e c t i o n a l  a r e a .  
V e r t i c a l  e x a g g e r a t i o n  i s  8 5 :  I  
S o u t h  
F i g u r e  9 .  C r o s s  s e c t i o n  s h o w i n g  l a k e  b o t t o m  c o n f i g u r a t i o n  a n d  s e d i m e n t  t h i c k n e s s  f o r  
r a n g e  l i n e  5 .  
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10 SEDIMENTATION IN LAKE LEMON, MONROE COUNTY, INDIANA 
Table 1. Water depth and sediment thickness at sample locations in Lake Lemon 
[in inches] 
Feet 
0 
5 
\0 
\5 
20 
North 
Sample location 
RL-1 
2 
3 
4 
5 
6 
7 
8 
Ra, east end 
1200' 
Water depth 
Average Maximum 
91.2 222.0 
168.0 216.0 
182.4 220.8 
153.6 174.0 
88.8 240.0 
136.8 235.2 
87.6 180.0 
39.6 66.0 
20.4 39.6 
South 
Total area of sediment is 
2. 7 percent of original 
cross-sectional area. 
Vertical exaggeration is 85 : I 
Figure 1 0. Cross section showing lake bottom con-
figuration and sediment thickness for range line 6. 
usually restricted to the shallow areas. Figures 7, 10, 
and 12 illustrate this assumption. The remaining cross 
sections, however, show degrees of variance in this 
anticipated pattern, especially the cross section of 
figure 9, which illustrates sediment accumulation in 
the shallower areas. Here sediments have their greatest 
accumulation along an elevated bottom plateau, prob-
ably in response to the current and to the subsequent 
energy patterns discussed on page 5. The old Bean-
blossom Creek channel, now inundated, affords the 
best example of sediment accumulation in a depression. 
We believe that currents induced by wave action and 
streamflow may act along the old channel, thus dis-
tributing sediments along its entire length. Truncation 
of the old channel at both the east and west ends of 
the lake makes escape of the channel bottom sediments 
unlikely there, and the steep sides of the channel itself 
prevent sediment scour transverse to the channel. The 
existence of such a current in a lake bottom channel 
has not, as yet, been documented. 
Sediment thickness 
Minimum Average Maximum Minimum 
36.0 
33.6 
36.0 
96.0 
33.6 
96.0 
27.6 
30.0 
8.4 
3.8 14.0 1.0 
5.1 22.0 1.0 
6.8 16.0 2.0 
4.3 12.0 2.0 
4.8 18.0 1.0 
8.9 22.0 1.0 
6.6 16.0 2.0 
7.7 24.0 2.0 
15.8 26.0 3.0 
From data on sediment thicknesses (table 1; fig. 3), 
it is apparent that the greatest accumulation of sediments 
is at the east end of the lake (figs. 13 and 14) near the 
ingress of Beanblossom Creek. The reasons for this 
relatively higher sediment accumulation have been 
discussed on page 5; but primarily the sudden loss of 
energy in Beanblossom Creek as it enters the reservoir 
accounts for deposition of most sediment in that area. 
The lesser factor is the sediment provided by the erosion 
of soils on the uplands adjacent to this area. 
From the map (fig. 13) showing areal distribution 
of sediments and their corresponding thicknesses, it is 
evident that the greatest thicknesses occur in the chan-
nel and that progressive thinning takes place toward the 
shorelines. Anomalous patches of thicker accumulations 
are present throughout the lake and no doubt are a func-
tion of several potential variables. Although explanation 
of most of the thicker patches would be conjectural, 
one of the dominant causes in the eastern two-thirds 
of the lake is wind-generated wave action. Owing to 
the shallowness ofthe eastern part of the lake, wave-
induced bottom currents are able to stir the bottom 
sediments and to bring about their selective redistribu-
tion. Another factor resulting in uneven sediment 
accumulation is the configuration of the shorelines. 
Projections, such as Reed and Riddle Points, create 
a venturi effect in the lake that modifies current patterns 
and velocities. Finally, drainage reentrants, such as 
Shuffle Creek, supply additional sediments in places 
to the lake from the adjacent uplands. 
The accumulation of sediments in Lake Lemon dur-
ing the past 20 years is only 3.4 percent of the original 
lake basin volume, which must be considered low. 
Most of the factors contributing to this condition can-
not be quantified with the existing data. But in a 
qualitative sense three of the more important factors, 
all interrelated, appear to be: (1) dense vegetation 
throughout the drainage complex, which thus provides 
~ 
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S o u t h  
' \ ;  
F i g u r e  1 1 .  C r o s s  s e c t i o n  s h o w i n g  l a k e  b o t t o m  c o n f i g u r a t i o n  a n d  s e d i m e n t  t h i c k n e s s  
f o r  r a n g e  l i n e  7 .  
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T o t a l  a r e a  o f  s e d i m e n t  i s  
2 4 . 1  p e r c e n t  o f  a r i g i o n a l  
c r o s s - s e c t i o n a l  o r e a .  
V e r t i c a l  e x a g g e r a t i o n  i s  8 5 : 1  
S o u t h  
L a k e  L e m o n  
F i g u r e  1 2 .  C r o s s  s e c t i o n  s h o w i n g  l a k e  b o t t o m  c o n f i g u r a t i o n  a n d  
s e d i m e n t  t h i c k n e s s  f o r  r a n g e  l i n e  8 .  
1 1  
p r o t e c t i o n  a g a i n s t  f l u v i a l  a n d  s h e e t  w a s h  e r o s i o n ;  
( 2 )  B e a n b l o s s o m  C r e e k  h a s  r e l a t i v e l y  l o w  d i s c h a r g e  a n d  
l o w  e n e r g y  a n d  t h e r e f o r e  d o e s  n o t  t r a n s p o r t  l a r g e  
q u a n t i t i e s  o f  s e d i m e n t ,  p a r t i c u l a r l y  n o t  m u c h  c o a r s e  
s e d i m e n t ;  a n d  ( 3 )  s h o r e l i n e  e r o s i o n .  A l t h o u g h  o f  
m i n o r  s i g n i f i c a n c e ,  t h e  e r o s i o n  o f  s h o r e  m a t e r i a l s  b y  
w a v e  a c t i o n  d o e s  g e n e r a t e  s m a l l  a m o u n t s  o f  s e d i m e n t s  
i n  t h e  n e a r - s h o r e  a r e a s .  S h o r e l i n e  e r o s i o n  i s  o n l y  o f  
r e c o g n i z a b l e  i m p o r t a n c e  d u r i n g  s t o r m s  w h e n  w a v e s  o f  
r e l a t i v e l y  h i g h  i n t e n s i t y  a r e  p r o d u c e d .  
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Figure 13. Map of Lake Lemon showing thickness of sediments. 
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Figure 14. Aerial photograph of the eastern one-third of Lake Lemon showing the distribution of bottom sediments. 
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Laboratory Analyses of Sediment Samples 
BULK DENSITY 
SEDIMENTATION IN LAKE LEMON, MONROE COUNTY, INDIANA 
Table 2. Bulk densities of sediment samples from 
Lake Lemon1 
Only the laboratory results for bulk density and tex-
tural analyses are presented in this report. (Carbonate 
content and clay mineralogy data on these sediments 
are on file at the Indiana Geological Survey.) Bulk 
density, which is the weight of soil based on a defmite 
volume that includes its natural pore space, is used as 
a measure of porosity and structural condition of soils. 
Bulk density was used to determine the degree of com-
paction of the samples taken in this survey. The dif-
ferent degrees of compaction enabled a pick to be made 
of the contact between the original bottom material 
and the new sediment entering the lake. The relative 
compactions also afford an idea of the amount of set-
tling that might eventually occur within the new sedi-
ment. At each sample location, the new sediment has 
a lower bulk density (table 2) than the original bottom 
material. Because the original bottom was farmland, 
much of it shows the results of plowing and subsequent 
continued saturation in its relatively low bulk density 
values. (Bulk density for average soils generally ranges 
between 1.1 and 1.8 g per cm3 .) As additional sedi-
ments accumulate and weight is added, some additional 
compaction of the older sediments can be expected to 
occur, thereby effectively lowering the apparent present 
volumetric sedimentation rate and extending the life of 
the lake. 
SUSPENDED SEDIMENT 
To present a general picture of suspended sediment 
distribution and flow, a limited number of water samples 
was taken during varying stages of flow from within the 
lake and at inflow and outflow points (fig. 3). An addi-
tional sample site was selected downstream at the old 
Griffy water plant intake on Beanblossom Creek. This 
latter site was chosen to determine the effect of terrain 
and land use on sediment loads in Beanblossom Creek. 
The samples were taken both during and following the 
study in the autumn of 1973, when the lake was at a 
relatively low stage, and in the spring of 1974, when 
the lake was at spillway level. Concentrations of sus-
pended sediment were determined in the laboratory by 
filtering the samples through a 0.45-micron Millipore 
filter. 
Comparison of suspended sediment loads (table 3) 
indicates that the lake is in effect an active settling 
basin for Beanblossom Creek. The sediment load is 
dropped rapidly as the flow enters the lake and loses 
energy. Concentrations appear to vary erratically through 
the lake but are generally lower near the dam. This is 
particularly true during periods of high flow. A more 
detailed analysis is desirable but beyond the scope and 
[in grams per cubic centimeter} 
Sample2 Bulk density3 
No. Location 
1 Ra-3 top 0.81 
2 Ra-3 bottom 1.01 
3 RL-3D top 0.76 
4 RL-3D bottom 1.01 
5 RL-3F top 0.69 
6 RL-3F bottom 1.03 
7 RL-3E top 0.67 
8 RL-3I top 0.61 
9 RL-3I bottom 0.99 
10 RL-5G top 0.98 
11 RL-5K top 0.97 
12 RL-5K bottom 1.00 
13 RL-5L reworked shoreline 0.83 
14 RL-6F bottom 0.97 
15 RL-7B top 0.68 
16 RL-7F top 0.75 
17 RL-7R bottom 0.95 
18 RL-7G top 0.85 
19 RL-8I top 0.91 
20 RL-8I bottom 0.98 
21 RL-8J top 0.83 
22 RL-8J bottom 0.92 
1 Refer to figure 3 for location of range lines and random 
samples. 
2Ra refers to random samples; RL refers to range line 
samples. 
3Bulk density of water is 0:999 g' Average bulk density 
cm3 
of any soil is 1.1 to 1.8 g in place. Particle density is~ . 
cm3 em~ 
intent of this study. Comparison of sediment loads 
above Lake Lemon in Beanblossom Creek and at the 
Griffy intake downstream shows a marked increase 
where the drainage area is largely agricultural rather 
than woodland, even though the stream gradient is less. 
The gradient is greater than 10 feet per mile above the 
lake and is less than 5 feet per mile below the lake. 
TEXTURE 
Of the several kinds of sediment analyses that were 
made, texture, or particle size of the materials, is one 
of the more important determinations because it can 
be related to the source area of the sediments as well 
as to their distribution throughout the lake. Table 4 
summarizes the textures of 56 of the original 125 
samples; the remaining 69 samples have too little recent 
sediment to yield reliable texture data. The table has 
data for at least four representative samples from each 
L A B O R A T O R Y  A N A L Y S E S  O F  S E D I M E N T  S A M P L E S  
1 5  
T a b l e  3 .  S u s p e n d e d  s e d i m e n t  o f  w a t e r  s a m p l e s  t a k e n  d u r i n g  t h r e e  d i s t i n c t l y  d i f f e r e n t  
r u n o f f  r e g i m e s  f r o m  n i n e  s i t e s  i n  t h e  L a k e  L e m o n - B e a n b l o s s o m  C r e e k  w a t e r s h e d  
S u s p e n d e d  s e d i m e n t  i n  m i l l i g r a m s  p e r  l i t e r  
S a m p l e  l o c a t i o n  
S a m p l e  d e p t h  
A u t u m n  1 9 7 3  S p r i n g  1 9 7 4  
S p r i n g  1 9 7 4  
O o w  s t a g e )  
( h i g h  s t a g e )  ( h i g h  s t a g e )  
1 .  B e a n b l o s s o m  C r e e k  1  
I 2  
-
7 . 6  
3 1 . 0  
2 .  B e a r  C r e e k 3  
I  
-
3 . 8  2 0 . 0  
3 .  R a n g e  l i n e  7 4  
T 5  
2 . 6  
2 . 4  1 6 . 0  
B 6  
6 . 3  7 . 8  
3 3 . 0  
4 .  R a n g e  l i n e  5  
T  
0 . 8  3 . 1  1 3 . 0  
B  
-
7 . 9  
2 4 . 0  
5 .  R a n g e  l i n e  1  
T  
5 . 8  4 . 4  
1 1 . 0  
B  
7 . 2  5 . 6  1 9 . 0  
6 .  L a k e  L e m o n  ( n e a r  d a m )  
T  6 . 3  1 . 6  1 2 . 0  
B  1 1 . 0  6 . 8  1 9 . 0  
7 .  O u t f l o w  ( b e l o w  d a m )  
I  
-
4 . 6  2 2 . 0  
8 .  O u t f l o w  ( b e l o w  s p i l l w a y )  
I  
-
4 . 5  1 8 . 0  
9 .  B e a n b l o s s o m  C r e e k ?  
I  1 9 . 0  1 4 . 0  2 9 . 0  
1  A  m i l e  f r o m  m o u t h  a t  L a k e  L e m o n .  
2 I n d i c a t e s  s a m p l e  w a s  i n t e g r a t e d  t h r o u g h  e n t i r e  d e p t h .  
3 A t  e n t r y  i n t o  B e a n b l o s s o m  C r e e k .  
4 F o r  r a n g e  l i n e  l o c a t i o n  s e e  f i g u r e  3 .  
5 T  i n d i c a t e s  s a m p l e  w a s  t a k e n  1  f o o t  b e l o w  s u r f a c e .  
6 B  i n d i c a t e s  s a m p l e  w a s  t a k e n  1  f o o t  a b o v e  l a k e  b o t t o m .  
7  A t  i n t a k e  f o r  o l d  G r i f f y  w a t e r  p l a n t .  
o f  t h e  s a m p l e  r a n g e  l i n e s  a n d  g o o d  r e p r e s e n t a t i o n  o f  
t h e  r a n d o m  s a m p l e s  t a k e n  a t  t h e  e a s t  e n d  o f  t h e  l a k e  
( f i g .  3 ) .  
T h e  f o u r  d e f m e d  p a r t i c l e  s i z e s  d i s c u s s e d  i n  t h i s  s e c -
t i o n  a r e  g r a n u l e ,  s a n d ,  s i l t ,  a n d  c l a y .  T h e  W e n t w o r t h  
s c a l e  o f  d i a m e t e r s  f o r  t h e s e  s i z e s  i s :  
G r a n u l e  .  .  .  .  .  .  4  t o  2  m r n  i n  d i a m e t e r  
S a n d  . . . . . . . .  2  t o  1 / 1 6  m r n  
S i l t .  . . . . . . . .  1 / 1 6  t o  1 / 2 5 6  m r n  
C l a y  .  .  .  .  .  .  .  .  1 / 2 5 6  t o  1 / 2 0 4 8  m m  
O n l y  s a n d ,  s i l t ,  a n d  c l a y  f r a c t i o n s  w e r e  p r e s e n t  i n  s i g n i f i -
c a n t  a m o u n t s .  ( G r a n u l e s  g e n e r a l l y  a r e  p r e s e n t  i n  a m o u n t s  
l e s s  t h a n  2  p e r c e n t  b y  t o t a l  w e i g h t . )  
F r o m  t h e  d a t a  i n  p a r t  B  o f  t a b l e  4 ,  i t  i s  c l e a r  t h a t  
s i l t  i s  t h e  m o s t  a b u n d a n t  f r a c t i o n  a n d  i s  f o l l o w e d  b y  
c l a y  a n d  s a n d  i n  t h a t  o r d e r .  O v e r a l l  a v e r a g e s  f o r  t h e  
e n t i r e  l a k e  a r e  6 1 . 3  p e r c e n t  s i l t ,  2 3 . 5  p e r c e n t  c l a y ,  a n d  
3 . 9  p e r c e n t  s a n d .  A l t h o u g h  s u c h  a v e r a g e s  c a n  b e  m i s -
l e a d i n g ,  t h e  r e l a t i v e l y  h i g h  v o l u m e  o f  s i l t  i n  t h e  s e d i -
m e n t s  o f  L a k e  L e m o n  c l e a r l y  r e f l e c t s  t h e  a b u n d a n c e  
o f  t h a t  p a r t i c l e  s i z e  i n  t h e  s o i l s  a n d  r o c k  m a t e r i a l s  w i t h i n  
t h e  d r a i n a g e  c o m p l e x .  
A  f u r t h e r  p o i n t  t o  n o t e  i s  t h a t  a t  t h e  e a s t  e n d  o f  t h e  
l a k e ,  w h e r e  t h e  B e a n b l o s s o m  e n t e r s ,  s i l t  i s  h i g h l y  c o n -
c e n t r a t e d .  ( S e e  d a t a  f o r  t h e  r a n d o m  s a m p l e s  a n d  r a n g e  
l i n e  8 . )  T h e  d e c r e a s e  i n  s i l t  c o n c e n t r a t i o n  e s p e c i a l l y  
w e s t  o f  r a n g e  l i n e  8  i s  d u e ,  a s  w a s  e x p l a i n e d  o n  p a g e  5 ,  
t o  t h e  s u d d e n  l o s s  o f  s e d i m e n t - c a r r y i n g  c a p a c i t y  o f  t h e  
B e a n b l o s s o m  a s  i t  e n t e r s  L a k e  L e m o n .  T h e  h e a v i e s t  
p a r t i c l e s  d r o p  o u t  f i r s t ,  a n d  t h e  l i g h t e s t  f r a c t i o n ,  c l a y ,  
i s  h e l d  i n  s u s p e n s i o n  u n t i l  v e r y  q u i e t  w a t e r  i s  r e a c h e d .  
T h i s  p r i n c i p l e  i s  f u r t h e r  b o r n e  o u t  b y  t h e  f a c t  t h a t  t h e  
h e a v i e r  s a n d  p a r t i c l e s  t e n d  t o  b e  d e p o s i t e d  b e f o r e  t h e  
s i l t ,  a s  c a n  b e  s e e n  f r o m  s a m p l e s  3 8  a n d  4 0  ( t a b l e  4 ,  
p a r t  A ) .  
S o m e  a n o m a l o u s l y  h i g h  a n d  l o w  v a l u e s  o f  s a n d ,  
s i l t ,  a n d  c l a y ,  w h i c h  d o  n o t  f i t  t h e  g e n e r a l  o b s e r v a t i o n  
o f l a r g e r ,  h e a v i e r  p a r t i c l e - s i z e  s e d i m e n t s  a t  t h e  e a s t  e n d  
o f  t h e  l a k e  a n d  s m a l l e r ,  l i g h t e r  p a r t i c l e - s i z e  s e d i m e n t s  
a t  t h e  w e s t  e n d ,  h a v e  b e e n  o b t a i n e d ,  h o w e v e r .  F o r  
e x a m p l e ,  s a m p l e  3 2  f r o m  r a n g e  5  h a s  4 1  p e r c e n t  s a n d ,  
a  v a l u e  m u c h  h i g h e r  t h a n  g e n e r a l l y  e x p e c t e d  f o r  t h a t  
m i d d l e  r e a c h  o f  t h e  l a k e .  A l s o ,  s a m p l e  5  f r o m  ~;ange 2 -
a  s a m p l e  t a k e n  f r o m  a n  a r e a  o f  r e l a t i v e l y  l o w  c u r r e n t  
e n e r g y  n e a r  t h e  w e s t  e n d  o f  t h e  l a k e - s h o w s  a  r a t h e r  
h i g h  v a l u e  o f  1 8 . 6  p e r c e n t  s a n d .  T h e s e  a n o m a l i e s  
16 SEDIMENTATION IN LAKE LEMON, MONROE COUNTY, INDIANA 
Table 4. Weight percentages of four size grades of 56 sediment samples from Lake Lemon 
Part A. Raw data 
Sample Size grades1 
No. Location Granule Sand Silt Clay 
1 RL-2 0.0 5.5 72.3 22.3 
2 do. 0.0 2.8 72.8 24.4 
3 do. 0.0 0.7 69.5 29.8 
4 do. 0.0 0.4 41.8 57.8 
5 do. 0.0 18.6 64.2 17.2 
6 do . 0.0 1.0 74 .1 24.9 
7 do. 0.0 3.8 81.1 15.1 
8 RL-3 0.0 2.8 64.7 32.6 
9 do. 0.0 7.3 65 .4 27.3 
10 do. 0.0 1.5 67.0 31.5 
11 do. 0.0 2.8 59.5 37.7 
12 do. 0.0 1.5 70.8 27.7 
13 do. 0.0 0.7 73.9 25.4 
14 do. 0.0 5.3 73.7 21.1 
15 do. 0.0 1.8 71.5 26.7 
16 do. 0.0 3.0 53.9 43.1 
17 RL-4 0.0 3.0 68.2 28.8 
18 do. 0.0 2.0 72.7 25.3 
19 do. 0.0 2.8 68.3 28.3 
20 do. 0.0 0.6 76.8 22.6 
21 do. 0.0 1.3 78.3 20.4 
22 do. 0.0 1.2 74.5 24.4 
23 do. 0.0 2.5 77.2 20.4 
24 do. 0.0 3.5 51.2 45.3 
25 do. 0.0 17.0 59.3 23.8 
26 do. 0.0 6.9 70.0 23.0 
27 RL-5 0.0 4.8 75.6 19.6 
28 do. 0.0 5.1 65 .2 29.7 
29 do. 0.0 3.0 76.9 20.1 
30 do. 0.0 2.1 67.2 30.7 
31 do. 0.0 1.9 67.4 30.7 
32 do. 0.0 41.3 30.1 28.6 
33 RL-6 0.0 7.5 73.0 19.5 
34 do. 0.0 0.8 55.4 43 .8 
35 do. 0.0 0.6 55.1 44.3 
36 do. 0.0 0.4 61.7 37.9 
37 RL-7 0.0 1.3 62.7 35.9 
38 do. 0.0 1.1 82.3 16.6 
39 do. 0.0 10.1 70.3 19.6 
40 do. 0,0 0.6 67.2 32.2 
41 RL-8 0.0 1.2 82.3 16.5 
42 do. 1.0 5.4 74.2 20.4 
43 do. 0.0 0.4 81.3 18.2 
44 do. 0.2 0.8 80.1 19.1 
45 do. 0.0 1.3 81.4 17.3 
46 do. 0.0 1.3 81.4 17.3 
47 do. 0.0 2.8 75.3 21.9 
48 do. 0.0 1.1 73.7 25.2 
49 Ra-2 0.0 25.5 60.1 14.4 
50 Ra-4 0.0 2.7 90.3 6.9 
51 Ra-5 0.0 12.7 73.4 14.1 
52 Ra-6 0.0 1.4 68.2 30.4 
53 Ra-7 0-0 1.8 72.0 26.2 
54 Ra-11 0.0 1.9 81.3 16.8 
55 Ra-12 0.0 2.8 78.3 19.0 
56 Ra-13 - - - -
I size grades are defmed in accord with Wentworth scale. 
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T a b l e  4 .  W e i g h t  p e r c e n t a g e s  o f  f o u r  s i z e  g r a d e s  o f  5 6  s e d i m e n t  s a m p l e s  f r o m  L a k e  L e m o n -
· c o n t i n u e d  
P a r t  B .  M e a n s  a n d  e x t r e m e s  o f  d a t a  
S a m p l e  l o c a t i o n  
S a n d  
M e a n  H i g h  L o w  
R L - 2  4 . 5  1 8 . 6  
0 . 4  
R L - 3  
2 . 8  7 . 3  
0 . 7  
R L - 4  
3 . 8  
1 7 . 0  
0 . 6  
R L - 5  
9 . 3  4 1 . 3  1 . 9  
R L - 6  
2 . 3  7 . 5  0 . 4  
R L - 7  
3 . 2 7  1 0 . 1  0 . 6  
R L - 8  
2 . 6  7 . 9  0 . 4  
( a l l )  
6 . 9  
2 5 . 5  1 . 5  
E n t i r e  l a k e  3 . 9  4 1 . 3  
0 . 4  
- - - -
g r e a t l y  a l t e r  a v e r a g e  v a l u e s  f o r  t h e  s a m p l e  s e r i e s  o f  
w h i c h  t h e y  a r e  m e m b e r s .  T h e y  p r o b a b l y  s h o u l d  b e  
i g n o r e d  i n  t h i s  s t u d y  b e c a u s e  t h e  h i g h  s a n d  v a l u e s  v e r y  
l i k e l y  r e s u l t  f r o m  t h e  m i x i n g  o f  t h e  n e w  l a k e  s e d i m e n t s  
w i t h  s a n d  d e p o s i t s  t h a t  p r e d a t e  t h e  L a k e  L e m o n  m a t e -
r i a l s  a n d  a r e  n o t  a  p a r t  o f  t h e  p r e s e n t  r e g i m e n .  
G e n e r a l l y  s p e a k i n g ,  t h e  c o m p l e x i t y  o f  t h e  t e x t u r a l  
d a t a  r e f l e c t s  t h e  c o m b i n e d  i n f l u e n c e  o f  w a v e - g e n e r a t e d  
c u r r e n t s ,  s t r e a m  c u r r e n t s ,  a n d  s e d i m e n t  s u p p l y  f r o m  
t h e  u p l a n d s  a d j a c e n t  t o  t h e  l a k e .  T h e  t e x t u r a l  d a t a ,  
t a k e n  t o g e t h e r  w i t h  i n f o r m a t i o n  c o n c e r n i n g  s u s p e n d e d  
s e d i m e n t s ,  p r o v i d e  a  g o o d  i d e a  o f  t h e  g e n e r a l  m a n n e r  
i n  w h i c h  t h e  l a k e  p e r f o r m s  a s  a  s e d i m e n t  t r a p  a n d  o f  
t h e  s o u r c e s  o f  s e d i m e n t .  F r o m  t h e s e  o b s e r v a t i o n s ,  B e a n -
b l o s s o m  C r e e k  i s  s h o w n  t o  b e  t h e  d o m i n a n t  s o u r c e  o f  
s e d i m e n t s  i n  L a k e  L e m o n ,  a n d  t h e  i m m e d i a t e l y  a d j a c e n t  
u p l a n d s  a r e  s h o w n  t o  s u p p l y  o n l y  m i n o r  a m o u n t s  o f  
m a t e r i a l s .  C a r e f u l  o b s e r v a t i o n s  d u r i n g  s e v e r a l  y e a r s ,  
h o w e v e r ,  c o u l d  m o d i f y  t h i s  v i e w  o f  t h e  r e l a t i v e  i m p o r -
t a n c e  o f  t h e  d i f f e r e n t  s o u r c e s  a n d  o f  t h e  s e v e r a l  i n t e r -
r e l a t e d  d i s t r i b u t i o n a l  f a c t o r s .  
C o n c l u s i o n s  
T h e  s e d i m e n t a t i o n  r a t e  i n  L a k e  L e m o n  i s  a  r e l a t i v e l y  
l o w  0 . 1 7  p e r c e n t  p e r  y e a r .  T h i s  i s  m u c h  l o w e r  t h a n  
w o u l d  b e  e x p e c t e d  f r o m  a  v i s u a l  i n s p e c t i o n  o f  t h e  l a k e .  
T h e  w a t e r  i s  m u r k y  b r o w n  a n d  h a s  a  l o w  v e r t i c a l  v i s i -
b i l i t y  o f  6  t o  1 2  i n c h e s  i n  s u n l i g h t .  I f  t h e  l a k e  w a t e r  
h a d  p r o v e d  t o  b e  a s  t u r b i d  a s  i t  a p p e a r e d ,  t h e  s e d i m e n t  
l o a d  s u s p e n d e d  i n  i t  w o u l d  h a v e  b e e n  q u i t e  h i g h .  S u c h  
a  c i r c u m s t a n c e  w o u l d  h a v e  b e e n  a c c o m p a n i e d  e i t h e r  b y '  
a  v e r y  h i g h  s e d i m e n t a t i o n  r a t e  o r  b y  a  h i g h  s e d i m e n t  
f l o w .  S u s p e n d e d  s e d i m e n t  w a s  a n a l y z e d ,  h o w e v e r ,  
a n d  w a s  f o u n d  t o  b e  t o o  l o w  ( 0 . 8  t o  7 . 2  m g  p e r  1 )  
n e a r  t h e  s u r f a c e  t o  c a u s e  t h e  t u r b i d  a p p e a r a n c e .  T h u s  
M e a n  
6 7 . 6  
6 6 . 0  
6 9 . 9  
6 4 . 6  
6 1 . 3  
7 0 . 6  
7 7 . 3  
7 4 . 8  
6 1 . 3  
S i z e  g r a d e  
S i l t  
C l a y  
H i g h  L o w  M e a n  H i g h  
L o w  
8 1 . 1  
4 1 . 8  2 8 . 0  5 7 . 8  
1 7 . 2  
7 3 . 9  5 3 . 9  
3 0 . 1  4 3 . 1  
2 1 . 1  
7 8 . 3  5 1 . 2  2 6 . 6  4 5 . 3  2 0 . 4  
7 6 . 9  
3 0 . 1  2 6 . 1  3 0 . 7  1 9 . 6  
7 3 . 0  
5 5 . 1  3 6 . 4  4 4 . 3  
1 9 . 5  
8 2 . 3  6 2 . 7  
2 6 . 1  
3 5 . 9  
1 6 . 6  
8 2 . 3  7 0 . 3  2 0 . 1  
2 5 . 2  
1 6 . 5  
9 0 . 3  6 0 . 1  1 8 . 3  3 0 . 4  6 . 9  
9 0 . 3  3 0 . 1  2 3 . 5  5 7 . 8  6 . 9  
- - - - - - - - - -
L _  _ _ _ __  
- - - - - - - - - - - - - - - - - - - - - - -
w e  b e l i e v e  t h a t  t h e  t u r b i d  a p p e a r a n c e  i s  m o r e  l i k e l y  
c a u s e d  b y  d e c a y  o f  t h e  a b u n d a n t  f o r e s t  l i t t e r  t h a t  
y i e l d s  t a n n i c  a c i d ,  b y  o t h e r  o r g a n i c  s u b s t a n c e s  t h a t  
d i s c o l o r  t h e  w a t e r ,  a n d  p e r h a p s  b y  t h e  a l g a e  t h a t  f e e d  
o n  t h e  o r g a n i c  m a t t e r .  
T h e  r e l a t i v e l y  l o w  s e d i m e n t a t i o n  r a t e ,  w h i c h  h a s  
r e s u l t e d  i n  a  r e d u c t i o n  o f  3 . 4  p e r c e n t  o f  t h e  t o t a l  l a k e  
v o l u m e ,  i s  d u e  p r i m a r i l y  t o  t h e  c o n s i d e r a b l e  f o r e s t  c o v e r  
i n  t h e  w a t e r s h e d .  U r b a n  d e v e l o p m e n t ,  e x c e p t  o n  t h e  
i m m e d i a t e  s h o r e l i n e ,  h a s  b e e n  m i n i m a l ,  a n d  l i t t l e  f a r m -
i n g  i s  c a r r i e d  o n  w i t h i n  t h e  w a t e r s h e d .  E a c h  o f  t h e s e  
f a c t o r s  i s  v a r i a b l e ,  h o w e v e r ,  a n d  i f  a n y  o f  t h e m  i s  a l t e r e d  
t o w a r d  g r e a t e r  i n t e n s i t y ,  t h e  s e d i m e n t a t i o n  r a t e  c o u l d  
b e  d r a s t i c a l l y  i n c r e a s e d  a n d  t h u s  c o u l d  s h o r t e n  t h e  
e f f e c t i v e  l i f e  o f  t h e  l a k e .  
P r o j e c t i n g  t h e  p r e s e n t  s e d i m e n t a t i o n  r a t e  o f  0 . 1 7  
p e r c e n t  ( a n n u a l  d e c r e a s e  i n  l a k e  v o l u m e )  i n t o  t h e  
f u t u r e  i n d i c a t e s  t h a t  t h e  c a p a c i t y  o f  t h e  l a k e  w o u l d  b e  
r e d u c e d  b y  h a l f  i n  a b o u t  2 9 0  y e a r s .  I n  a l l  p r o b a b i l i t y ,  
h o w e v e r ,  t h e  u s e f u l  l i f e ,  d e p e n d i n g  o n  w a t e r  r e q u i r e -
m e n t s ,  w i l l  b e  c o n s i d e r a b l y  l e s s  t h a n  t h e  h a l f  l i f e  o f  
t h e  l a k e .  S e d i m e n t  i n f i l l i n g  w i l l  e f f e c t i v e l y  r e d u c e  t h e  
s t o r a g e  c a p a c i t y  a n d ,  c o n s e q u e n t l y ,  t h e  m a x i m u m  s u s -
t a i n e d  y i e l d  o r  m a x i m u m  d e p e n d a b l e  w a t e r  s u p p l y .  
W e a t h e r ,  i n  a d d i t i o n  t o  l a n d  u s e ,  i s  a  v a r i a b l e  c o n -
d i t i o n  t h a t  d i r e c t l y  a f f e c t s  e r o s i o n  a n d  r e s u l t a n t  s e d i -
m e n t a t i o n .  A  g r e a t  p a r t  o f  t h e  a n n u a l  s e d i m e n t  l o a d  
i s  d i r e c t l y  r e l a t e d  t o  t h e  m a g n i t u d e  o f  s t r e a m  d i s c h a r g e  
a n d  t o  t h e  d u r a t i o n  o f  p a r t i c u l a r l y  h i g h  d i s c h a r g e s ,  
w h i c h  a r e  i n  t u r n  r e l a t e d  t o  p r e c i p i t a t i o n .  B e c a u s e  
e r o s i o n  i s  a f f e c t e d  s o  g r e a t l y  b y  r a i n f a l l ,  f u t u r e  i n c r e a s e s  
( c o l l e c t i v e l y  o r  i n d i v i d u a l l y )  i n  t h e  a m o u n t  o f  r a i n f a l l ,  
i n  t h e  i n t e n s i t y  o f  r a i n f a l l ,  a n d  i n  t h e  c y c l i c i t y  o f  r a i n -
f a l l  c o u l d  i n c r e a s e  t h e  s e d i m e n t a t i o n  r a t e .  
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